Vitamin D & gestational diabetes
BsmI (A to G), have unknown functional effects. 7 Positive association between BsmI (genotype bb) polymorphisms with reduced insulin secretory capacity was reported. 8 Diabetics with BB genotype of BsmI allele in VDR gene presented higher levels of C-peptide suggesting association between VDR polymorphism and diabetes. 9 Gestational diabetes (GDM) patients are known to be at greater risk of reduced vitamin D levels as vitamin D was deficient in 70.6% of GDM patients. 10, 11 This study was carried out in order to investigate association between VDR-BsmI(A>G) and VDR-FokI (C>T) gene polymorphism and risk of GDM among Saudi pregnant women located in Madina-Saudi Arabia.
METHODS
Blood samples were collected from 112 pregnant GDM and 218 normal healthy control Saudi women from outpatient clinic of Ohud hospital, Madina, Saudi Arabia from 11-2013 till . Local ethical committee of Medical Applied Sciences faculty, Taibah University, Saudi Arabia approved study protocol and written informed consent was obtained from participants. Age (years), body mass index-BMI (Kg/m 2 ), systolic blood pressure (mm/ Hg) and diastolic blood pressure (mm/Hg) levels were recorded. Serum triglycerides (mg/dl), total cholesterol (mg/dl), HDL-cholesterol (mg/dl) and LDL-cholesterol (mg/dl) levels were estimated using kits from Randox, UK. Fasting blood glucose FBG (mg/dl), post-prandial blood glucose PPBG (mg/dl), were determined using glucose oxidase kit from Randox, UK. Patients screeningwas carried out according to American Diabetes Association guidelines. 12 Exclusion criteria included diabetic women, women with multiple pregnancies or diseases as infections, nephropathy, retinopathy,.... etc, and smoking.
Five ml blood sample was collected in EDTA-tube. DNA was extracted using GelElute DNA extraction kit (QIAGEN, Germany) and was checked for purity and concentration.
13 DNA samples were all quoted and stored at -20°C till analysis. and (F/f), respectively. Genotype was determined according to fragments length i.e. homozygote GG(BB) subjects = 650 and 172bp product; heterozygote GA (Bb) subjects = 822, 650and 172bp products and homozygote AA (bb) subjects =822bp product. SNP resulting in A-G substitution in VDR gene intron 8 leads to generation of a BsmI restriction site. Homozygous subjects with alleles containing nucleotide A at this position showed one band at 822 bp and were designated as having bb BsmI genotype. Homozygous subjects with alleles containing G at this position showed 2 bands of 650 and 172bp and were designated as BB. Subjects with heterozygote status showed 3 bands:825, 650 and 172bp and were designated Bb. 
Polymorphism Primer
FokI restriction site. Homozygous subjects with alleles containing nucleotide T at this position showed an intact 265bp band and were designated as having ff FokI genotype. Homozygous subjects with alleles containing C at this position showed 2 bands of 196 and 69bp (FF Subjects). Heterozygote subjects showed all 3 bands: 265, 196 and 69bp and were designated Ff . 15 Results were presented as means±standard error (SE) and number (percentage). Difference between two groups was determined by unpaired Student`s t-test using GraphPad Prism software version 5.0 (USA). Results were considered statistically significant at P ≤0.05.
RESULTS
Total number of 112 GDM patients and 218 healthy pregnant women were recruited in our study. Age, BMI, systolic and diastolic blood pressureshow no statistical significant difference compared to normal control ( Table-II). FBG and PPBG levels in GDM patients were significantly elevated by +94.4% and +50%, respectively, compared to normal control (P=0.005).
Serum triglycerides, total cholesterol and LDLcholesterol levels in GDM patients were elevated significantly by +68.2% (P=0.005), +18.2% (P=0.01) and +44.55% (P=0.005), respectively, compared with normal control. Whereas serum HDL-cholesterol showed non-significant decline by -9.1%, compared to normal control (P=0.2) ( Table-II) . Fig.1 , shows PCR product of 822 bp for VDR BsmI gene and 265 bp for VDR FokI gene. We compared FokI and BsmI VDR genotypes with demographic and biochemical parameters of GDM patients but we could not achieve significant association of any of the parameters except PPBG (P=0.05) with VDR FokI genotypes ( Table-III) .
Genotype and allele frequency of VDR FokI and BsmI gene polymorphism in GDM patients and controls showed insignificant differences ( Table-IV) . Table- 
DISCUSSION
Diabetes mellitus has become major health concern worldwide. About 90-95% of the total diabetics are of type 2.
16 Diabetes mellitus affect about 30% of Saudi population. Females <50 years old (gestational age) had greater prevalence than males.
17 VDR polymorphism influences susceptibility to type 1 diabetes mellitus, but association with GDM is not yet clear. 18 Vitamin D has suggested to be strongly related to pancreatic β-cell function and insulin sensitivity. 8, 19 It was reported that, no association was noticed between VDR BsmI polymorphism and GDM in Saudi population. We analyzed VDR gene BsmI (A>G) and FokI (C>T) polymorphic markers in GDM pregnant Saudi women. It was revealed that, VDR gene polymorphic markers wer enot found to be associated with VDR gene polymorphic markers with type 1 diabetes mellitus. 21 Genotypes frequencies for wild, heterozygous and homozygous variant of BsmI polymorphic allele among control groups were 0.183, 0.300 and 0.514, respectively, and among GDM patients were 0.545, 0.0980 and 0.357, respectively, with insignificant association (P=0.820). Total homozygous and heterozygous was 0.455 and 0.814 among GDM patients and control, respectively (Table IV & V) . It was reported that, BsmI genotype frequencies in GDM Saudi subjects were 0.300, 0.100 and 0.600, respectively; with no significance. 20 Genotypes frequencies for wild, heterozygous and homozygous variant of FokI polymorphic allele in control were 0.151, 0.298 and 0.551, respectively, and in GDM patients were 0.214, 0.304 and 0.482, respectively, withno significance (P=0.341). Total homozygous and heterozygous was 0.786 and 0.848 among GDM patients and control, respectively (Table IV & V) . This is the first time that, VDR gene Fok1 polymorphic allele was analyzed in Saudi GDM subjects. Other studies have revealed that Fok1 genotype frequencies among Indians were 0.437,0.491 and 0.07221. 22 Both FBG and PPBG did not show significant different between those with wild type and variant allele of both BsmI and FokI gene polymorphism among control and GDM subjects (Table-VI) . These findings, are in contrast with results of other studies that showed direct association between BsmI and elevated FBG. 15 An Indian study suggested that, VDR gene polymorphism is associated with type 2 DM. 23 We reported no evidence of allelic or genotypic association of the BsmI and FokI of VDR gene with GDM in our studied GDM population.Results obtained by different investigators who studied BsmI polymorphism varied among diabetics. BsmI polymorphism has been linked to susceptibility to diabetes in several countries. 5, 24 However, studies in other countries could not establish association between BsmI and existence of diabetes. 25, 26 In type 2 DM, a link between BsmI and the onset of the disease has been found in several countries .27,28 but not amongother populations. 29, 30 These variations may due to ethnic differences in VDR polymorphisms distribution that may have role in diabetes mellitus pathogenesis.
